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The dissertation comprises two studies investigating whether and to what extent
Japanese-speaking learners of English develop their L2 speech sounds and change their L1
speech sounds over the course of one academic year in a Content-Based Instruction (CBI)
program in Japan. Researchers in second language (L2) speech have extensively examined
how learners improve their L2 speech productions and change their first language (L1) speech
productions change as they process an increasing amount of L2 input in L2 settings where L2
is predominantly used on a daily basis. They repeatedly confirmed that learners could
improve their L2 speech productions (i.e., L2 pronunciation) (e.g., Diaz-Campos, 2004; Flege,
1987; Flege, Bohn, & Jang, 1997; Flege, Takagi, & Mann, 1995; Munro & Derwing, 2008;
Trofimovich & Baker, 2006) and modify their L1 speech productions (e.g., Flege, 1987;
Harada, 2003; Chang, 2012) as they increase the amount of L2 input. A growing number of
researchers has begun to examine the extent to which such findings are generalizable to an
educational context – CBI – where L2 input is maximized by integrating academic content
learning and language learning in a foreign language (FL) setting (i.e., a learning setting
where learners’ exposure to L2 is constrained within classrooms) (Richter, 2015; Simon &
D’Hulster, 2012). Building on those works, the current dissertation aims to examine how and
to what extent L2 input in CBI context enables learners to improve their L2 speech production
and change their L1 speech production in the long run by conducting a longitudinal
investigation (over one academic year) with 30 university students enrolled in the CBI
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Chapter 2 first review two theoretical models for L2 speech learning; the Speech
Learning Model (SLM) (Flege, 1995; 2002; 2003; 2007) and the Perceptual Assimilation
Model (PAM) (Best, 1995; Best & Tyler, 2007), which can describe how learners acquire L2
speech sounds and how such L2 learning affects L1 productions as they increase the amount
of L2 input. This is followed by a review of empirical works examining the experience-driven
L2 speech learning in L2 settings where L2 is predominantly used on a daily basis. In line
with the theoretical models above, previous studies have generally demonstrated that learners
develop their L2 speech productions by first separating an L2 sound from the closest L1
counterpart and then approximating it toward the native speakers’ norm in both VOT for
voiceless stops and formants for vowels (the target speech features in the current study) (e.g.,
Diaz-Campos, 2004; Flege, 1987; Flege, Bohn, & Jang, 1997; Flege, Takagi, & Mann, 1995;
Munro & Derwing, 2008; Trofimovich & Baker, 2006). Previous studies have also found that
experience-driven L2 speech learning entails the change of L1 speech productions in either
assimilatory or dissimilatory ways (e.g., Flege, 1987; Harada, 2003; Chang, 2012). However,
several other studies present findings that run counter to the experience-driven L2 speech
learning and change in L1 productions (e.g., Baker & Trofimovich, 2006; Flege, Munro &
Skelton, 1992). Some researchers have demonstrated several factors affecting
experience-driven L2 speech learning and the following change in L1 speech productions
such that successful L2 speech learning can occur 1) for learners who have abundant
experience with L2 (e.g., Piske, MacKay, & Flege, 2001), 2) with some specific features (e.g.,
Munro & Derwing, 2008), 3) at a relatively early stage of learning (e.g., Flege, 1988).
This line of research in L2 settings has brought to light an important question that
future studies need to investigate; whether and to what extent those findings are generalizable
to other similar but different learning contexts – CBI contexts – where learners can receive
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numbers, some researchers have started examining the pedagogical potential of CBI on L2
speech learning, showing a complex array of the findings in the L2 speech learning in CBI
contexts (e.g., Burger & Chétien, 2001; Rallo Fabra & Jacob, 2015; Richter, 2015; Simon &
D’Hulster, 2012). The reviews for those previous CBI L2 speech learning studies were made
based on the findings in L2 settings (where L2 is used for daily communication), which
suggests that the failure of significant L2 speech development in previous CBI studies can be
attributed to three factors above (i.e., the total amount of L2 input, target features, and the
optimal period for L2 speech learning) as well as the adopted methodology (i.e., human rating
method) (e.g., Saito, 2013). In this regard, the current study was designed to longitudinally
examine the development and change of various speech features both in L2 and L1 by
learners who had their first intensive and extensive L2 input in a full-degree CBI program
from two points of view (acoustic analysis and human rating). I investigated the productions
of two phonetic features – voice onset time (VOT) in initial voiceless stops and vowels – by
30 Japanese learners of English who just entered a university CBI program without any prior
experience of intensive and extensive English input. Their speech was elicited at three
different time points – the beginning of the first semester (T1), the end of the first semester
(T2), and the end of the second semester (T3).
Before moving on to the reports of the following two studies (i.e., VOT for voiceless
stops and formant values for vowels), Chapter 3 discusses terminology to describe a target
research site. There are various terminologies to describe the target research site in which
English is used as a medium of academic content teaching in university education, such as
Content and Language Integrated Learning (CLIL), English-Medium Instruction (EMI),
Integrating Content and Language in Higher Education (ICLHE) and so on. Chapter 3 reviews
previous studies to explore how confusingly these different terms are used in the related
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of the “learning objective” continuum introduced by Met (1998). In summary, CBI is a
unitary concept, which fundamentally includes a wide range of practices in terms of learning
objectives (i.e., from content-driven to language-driven). On the other hand, there are two
different understandings (broad and narrow) of CLIL and EMI. Whereas the broad definitions
of CLIL and EMI could be akin to the definition of CBI (Eurydice, 2006; Dearden 2015), the
narrow definition of CLIL only represents the practices where the objectives of content and
language are equally emphasized in planned and systematic ways (Marsh, 2002). In other
words, it would be positioned just between content- driven and language-driven models in the
learning-objective continuum. Similarly, the narrow EMI limits its practices in which content
learning (and teaching) is highly-prioritized while language learning (and teaching) is only
expected to occur incidentally (Unterberger, 2014). In line with the redefinition of those terms,
I describe Japan’s current situation regarding the educational practice (i.e., CBI) and finally
introduce the target research setting.
Chapter 4 first reviews a cross-linguistic phonetic difference in the voice onset time
(VOT) of voiceless stops in English and Japanese (the first target feature), showing that the
Japanese VOT values for voiceless stops are shorter than those of English voiceless stops.
Therefore, the effect of the CBI program can be tested based on the following predictions: (1)
if the L2 input in the CBI program can affect the Japanese learners’ speech productions, their
English VOT values are expected to increase, approximating toward the VOT values
produced by native English speakers, (2) if the L2 input in the CBI program is effective, their
Japanese VOT values of voiceless stops is also expected to change to some extent in either an
assimilatory or dissimilatory way (Chang, 2012). Study 1 investigates the development and
the change of VOT for English and Japanese voiceless stops (/p/, /t/, and /k/) in initial position
over the course of one academic year in the CBI program. The results showed that (a) the
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the time; (b) except for a few learners, most of the students’ English VOT values did not reach
the target-like values; (c) their Japanese VOT values did not change over the time, regardless
of place of articulation.
Chapter 5 starts with a review of cross-linguistic differences in vowel productions in
English and Japanese. Study 2 examines the development and the change of vowel
productions in English and Japanese by the same students as in Study 1. Eight English vowels
(/i, ɪ, ɛ, æ, u, ʊ, ɔ, ʌ/) and five Japanese vowels (/i, e, a, o, u/) were examined from three 
perspectives: the longitudinal change of each vowel over the time, the relational pattern
changes between vowels in two languages, and the native listeners’ rating. The results
demonstrated that (a) the students successfully developed their L2 vowel productions either
by distinguishing the differences between an L2 and its corresponding L1 sounds (English /ɪ/ - 
Japanese /e/ and English /ʌ/ - Japanese /a/) or approximating a new L2 sound toward 
target-like performance (English /ʊ/), (b) these acoustic developments were not detected by 
listening raters, (c) only a few L1 productions were found to have changed. Interestingly, the
results also showed that the separating development of L2 and L1 sounds observed in (a)
seems to have induced the confusion of a L2 contrast (English /ʌ/ and /æ/). 
Chapter 6 synthesizes the results of Chapters 4 and 5 and discusses the potential and
limitation of the effect of the L2 input in CBI contexts on L2 speech learning. To sum up, the
students in the CBI program developed their L2 VOT and vowel productions by gradually
distinguishing the differences between the L2 and its corresponding L1 sounds. These
changes were specifically noticeable during the first semester (approximately 150 hours) with
further development made in the second semester (approximately 300 hours). Given that the
learners in this study did not receive any pronunciation training prior to or during the testing
period, it is reasonable to assume that receiving intensive and extensive exposure to English
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promoting Japanese learners’ L2 speech development in terms of English VOT and vowels.
At the same time, however, despite the significant development of L2 production
(VOT and vowels) the present findings also indicate that the extent of the improvement was
limited because (a) almost no students reached target-like VOT values and (b) significant
improvement was observed in a limited number of vowels, (c) native English listeners did not
notice the development in any of the English vowels. In addition to that, the following change
of L1 productions was observed in the limited number of acoustic features, compared with
previous findings (e.g., Derwing & Munro, 2008). Thus, these current findings suggest that
the L2 input in the CBI context has a positive impact on the L2 speech learning and the
change in L1 speech productions, but the magnitude of the impact is relatively limited,
compared with that in L2 settings. Furthermore, the merging L2 contrast possibly caused by
the separation of L2 and L1 speech sounds may suggest the need for an explicit intervention
in the L2 speech sounds that exists in a closer area of its L1 counterpart. Finally, given this
study’s exploratory nature, several limitations and future directions are addressed, including
replication studies in various CBI contexts, different tasks for eliciting speech samples, and
experimental design.
